As housing demand in India is continuously growing, different government schemes are being implemented to cater to the need of mass housing for the poor and lower income group people.
Introduction -Housing Shortage in India
In order to meet growing demand of housing, Government of India has planned to provide shelter for every shelter-less people and also to build disaster-resistant housing in rural and urban areas. Different government schemes of mass housing are being implemented to cater to the need of housing. In India the buildings constructed under mass housing schemes are all low-energy buildings.
As per the Census reports of India and other reports by different Government Departments, the house types are gradually transforming to Permanent ("Pucca" Housesin which the walls and roof of which are made of permanent material) and Semi Permanent ("Semi Pucca Houses"in which either the walls or the roof is made of permanent material) types from Temporary ("Kutcha Houses" -in which both the walls and roof are made of materials that needs to be replaced frequently) in both rural and urban areas. "Report of Technical Group Indira Awaas Yojanaone of the flagship rural housing schemes, was launched in 1985-86 and guidelines were revised time-to-time with the latest issued in 2012 (Ministry of Rural Development, Govt. of India 2012) 3 . In its introduction in Page-1, the objective of the scheme was stated as "upgradation of unserviceable kutcha houses". In the same chapter emphasis was given on "use of cost affective, disaster resistant and environment friendly technologies in rural housing". The trend of conversion from Temporary to Permanent or Semi-Permanent structures is likely to continue in view of economic upliftment of common people and different government schemes on providing durable shelters to people of economically weaker section and lower income group. It is expected that large no. of buildings with durable and easily available conventional materials like brick, sand, cement, steel reinforcement etc. will be constructed in near future and demand of such building materials will shoot up. About 61.89 million units of residential houses for Economically Weaker Section and Low Income Group families will be constructed by 2017 to fulfill the declaration of "Housing for All" by the Government of India under the National Housing and Habitat Policy 1998.
If the said 61.89 million housing units have a minimum area of 25 square meters as per the standards of Indira Awaas Yojna scheme, a total of 1547.25 million square meter of built-up space is likely to be constructed by 2017. As per Indian Standards, the peripheral and main load-bearing masonry walls of any permanent building should be of thickness not less than 230 mm (one brick thickness). Considering the growing concern about safety, quality and comfort, we may consider that that buildings will be built with masonry wall and R.C.C. roof to ensure durability, fulfill peoples" perception and meet with the provisions in the Indian Standard Codes.
Use of Cost-effective Eco-friendly Construction Technologies (CECT) to construct safe, durable, comfortable houses can bring down the cost of construction by reducing use of energy-consuming building materials. The cost of building which is expected to be reduced with adoption of CECT may also act as a market force and consequently demand for costeffective technologies would grow-up.
The scope of the study is to examine, through literature review and computation, an appropriate CECT that will be acceptable to common people of India.
Assessing the Guiding Criteria for acceptability of construction technologies and building materials.
https://doi.org/10.36375/prepare_u.a16 4 There are certain factors which decide the choice of building construction technologies for common people. Among those, Safety, cost of construction, maintenance expenses, availability of materials and artisans are the primary factors and comfort, aesthetics and societal status are secondary factors Reddy (2004) 4 advocated some guiding principles for developing sustainable alternative building technologies. Those are (a) energy conservation, (b) concern for environment, (c) minimisation of transport and maximisation of locally available materials, (d) decentralisation of production and maximum use of local skills. Singh et al. (2007) 5 stated that there is an inseparable relationship between energy and architecture and indoor comfort. They have opined that though energy conservation is a necessity, but it should not be achieved at the cost of human thermal comfort. Gut et al. (1993) 6 have prescribed the following general guidelines for designing of climate-responsive building: (1) Minimisation of heat gains during daytime and maximisation of heat loss at night in hot seasons, and reverse in cold seasons,
(2) Minimisation internal heat gain in the hot season, (3) Optimisation of building structure, (4) Control of solar radiation. They mentioned that walls and roof are the two important components of the building envelope that affect the thermal comfort of a building and roof has the strongest thermal impact of heat loss and gain as it receives most of the solar radiation. On choice of building materials and technologies they have cautioned against use of untested materials which may behave adversely under testing conditions like earthquake, flood, cyclone etc. and also which requires frequent maintenance. A combination of traditional knowledge with advanced technology has been preferred and they opined for use of local construction materials and recommended relying on technical ability of local builders.
Based on the literature review, it may be considered that in order to construct 61.89 million houses for below Middle Income Group, Capital Cost, Safety, Maintenance Cost, Local Availability of Materials and Workmen can be considered as the guiding criteria. Therefore, evaluation has been limited to those technologies, for mass housing schemes in India, which satisfies the above conditions. From the environmental point of view, emission of greenhouse gas from production of CSEB is about 7.9 times less than that of country-fired bricks. Maini (2005) 9 has stated that for production of good quality CSEB, top soil and soil with organic content should be avoided. It requires expertise and knowledge to choose the right soil and stabilizer for production of CSEB as per laid down standards. Hadjri et al. (2007) 10 have surveyed users" perception on different type of constructions in Zambia, Africa and concluded that majority did not prefer buildings made of earth as it is a symbol of low societal status, culturally associated with poverty and there is a chance of decreased durability due to poor design and construction standards.
Review of available CECTs in India and their appropriateness based on acceptance criteria
CSEB has failed to get wider social acceptability in India because (a) people who aims to improve their dwelling prefers "pucca" or permanent construction materials and mud or earth 
Figure -2: Single-storied building with Rat-trap Bond Wall
There is an apprehension that cavity walls may absorb moisture through the outer surface and the entrapped moisture in the cavity may ultimately harm the structure. But, good quality brick possess very low moisture movement of 0.002% to 0.01% 14 and use of the material does not call for much precaution. In India and abroad, buildings with exposed brickwork in cement sand mortar and joints properly sealed by pointing are being constructed for more than 100 years without any major complaint about moisture absorption from the sides of the https://doi.org/10.36375/prepare_u.a16 8 walls. However improper construction, impurity in the mortar, use of inferior quality of bricks, faulty damp-proof course may result into moisture absorption and that may occur in any type of masonry construction. Proper precaution and care have to be adopted during selection of materials and supervision of the construction work.
The main features of Rat-trap bond walls are: (a) Strength is equal to standard 250mm thick brick wall, but savings in consumption of brick, cement and sand are 28%, 37% and 40% respectively (Table -1 Earlier work shows that demolition projects in USA have revealed that cavity walls were built in the country 60 or more years ago 15 . From this fact it is evident that cavity walls were in use in United States since early 20 th century and the U.S. Army has adopted the technology to build their barracks, officers" mess etc. since middle of the 20th century. Zackirson Sr.
reported that performance of those constructions was reported to be very good in terms of maintenance and thermal insulation 16 . crushed stonechips by about 49%, whereas use of steel is reduced by about 13% (Table - 2), (e) Cost saving of about 23% in comparison with normal RCC slab, (f) produces a good aesthetic if plastering is done only on concrete surface of the ceiling (Figure -5 ). 3.7m, which is a very common size for small residential houses, as filler slab roof has also revealed that it is safe for such houses. However, disaster-resistant arrangements like providing RCC bands at sill level and vertical reinforcing bars at centre of masonry columns as suggested by the engineers are to be adopted. This is irrespective of any type of technology or material for construction. He has inferred that both Rat-trap Bond Wall and RCC Filler Slab are safe for construction of small residential buildings up to two floors.
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Figure -4: RCC Filler Slab during casting
After safety, the next concern for common people is obviously the cost of the building. In a developing country like India, the trend of building technology is inclined towards low-cost locally-available materials and workmen. A balanced approach should be made to construct buildings with minimum cost, maximum safety and moderate level of comfort for users.
Sengupta 17 has compared the cost of the basic structure built with conventional and alternate technologies and concluded that small buildings of size 25 sq.m., which is a standard for mass housing projects under different housing schemes in India, a straightaway https://doi.org/10.36375/prepare_u.a16 11 reduction of 17% can be achieved in cost of construction of the basic structure without compromising with the safety, durability and aesthetic aspect of the buildings. This aspect will act as an added advantage to the acceptability of these technologies by common people.
Thermal comfort, though not in the top priority of the guiding criteria, may not be ignored also to ascertain acceptability of CECTs among common people.
Parsons 18 has defined thermal comfort as that condition of mind, which derives satisfaction from the thermal environment. It is rather a psychological phenomenon rather than a physiological state. It is influenced by individual differences in mood, personality, culture and other individual, organizational and social factors. Therefore predicting thermal comfort will never be perfect.
In To sensitise people to adopt these technologies, respective government departments have to undertake awareness generation programmes among the users, training of masons, creation of pool of architects and engineers, establishment of building guidance centres etc.
The policy makers of the country should also realise the efficacy of adoption of CECT"s like Rat-trap Bond Wall and Filler Slab roof as it would not only reduce the cost but also enhance comfort level of the users and reduce greenhouse gas emission from building construction sector [Sengupta 19 ]. Once accredited by the government department and agencies, the acceptance of people and the market force created out of that will accelerate use of these methods of building construction.
